Bartonella spp. Bacteremia and Rheumatic Symptoms in Patients from Lyme Disease-endemic Region
To the Editor: We believe the recent article by Maggi et al. (1) contains serious fl aws in content and underlying message, including a poorly defi ned study population, lack of appropriate controls, improper use of the term bacteremia, and incongruent laboratory fi ndings. Selection criteria were vague: the authors state only that participants were a "biased" collection of "patients selected by a rheumatologist," with no control population included for comparison. The diagnosis of Lyme disease and other previously diagnosed conditions was solely by self-report. Although blood samples were collected from every participant, the authors apparently neglected to perform standardized testing for Borrelia burgdorferi or other conditions.
The term "bacteremia" signifi es presence of viable bacteria in the bloodstream, which is not substantiated solely by a positive PCR result. True bacteremia was documented in only 1.7% of participants from whom a viable Bartonella species isolate was cultured, rather than the purported 41.1% of participants.
Surprisingly, many participants whose PCR results were positive for Bartonella spp. had no serologic evidence of infection (e.g., 82.5% of samples that had positive PCR results for Bartonella henselae were not seroreactive). Although anergy has been reported, samples from most immunocompetent and immunocompromised patients infected with Bartonella spp. are seroreactive (2-4), calling into question the authors' fi ndings. Furthermore, 24% of samples that were positive by PCR revealed no identifi able Bartonella spp. by DNA sequencing; these participants should have been excluded from analysis.
Maggi et al. hypothesize that Bartonella spp. infection is causally related to a variety of chronic ailments. In fact, there was no association within the study population between positive Bartonella spp. PCR results and chronic illness, self-reported Lyme disease, or even a prior diagnosis of bartonellosis.
Efforts to defi ne the clinical and public health importance of Bartonella spp. require scientifi c rigor. The above issues challenge the validity of the study, and results should be interpreted with caution. To the Editor: Some chronic diseases, including multiple sclerosis, chronic arthritis (1), cognitive disorders, and chronic fatigue remain unexplained, yet patients and patient advocacy groups are anxious to fi nd an explanation and a cure. For 50 years, zoonotic agents have been wrongly considered as the cause of many of these diseases because diagnoses were based on results of serologic tests with low specifi city. In France, at the beginning of my career, serologic testing for rickettsia was used as a diagnostic tool for many of these diseases and prompted inappropriate antimicrobial drug use because micro-agglutination on a slide is a nonspecifi c serologic technique (2) . I had a hard time reversing this practice.
C. Ben
Results of serologic testing for nanobacteria were also unconfi rmed because they were based on nonspecifi c antibodies (3) . Results of Lyme disease serologic tests lacking specifi city were also associated with these chronic diseases and led to the same results and confl icts between the Infectious Diseases Society of America and alternative users of Borrelia burgdorferi diagnostic tests (4) . Currently, Google search pages display more results for alternative interpretations than for scientifi c information. Again, I have tried to limit the damages in France without success (5 (Figure) . In 2010, in collaboration with Raoult (4), we posed a question in Emerging Infectious Diseases, "Could ticks transmit Bartonella spp.?" That article elicited an editorial response emphasizing the lack of evidence supporting tick transmission of Bartonella spp. (5) . Subsequently, Bartonella birtlesii transmission by Ixodes ricinus ticks was proven experimentally (6) .
We now hope that this article will stimulate others to investigate a potential role for Bartonella spp. in rheumatologic diseases. Whether caused by politics or priorities, over the past 22 years, National Institutes of Health funding for Bartonella spp. research has been minimal and the US Centers for Disease Control and Prevention (CDC) has not critically investigated the medical impact of this genus of bacteria in US citizens. On 2 occasions, researchers at CDC declined to examine serum from these patients for antibodies against Borrelia burgdorferi. Because our research was not funded by any governmental agency, testing beyond our focus was not financially feasible.
We do not agree with the assertion that our study "contains serious fl aws in content and underlying message, including a poorly defi ned study population, lack of appropriate controls, improper use of the term bacteremia, and incongruent laboratory fi ndings." As indicated in the Materials and Methods section of our article, a physician, B. Robert Mozayeni, recipient of a Yale residency and rheumatology fellowship and predoctoral and postdoctoral molecular immunology fellowships at the National Institutes of Health, selected all study participants. In this exploratory crosssectional study, entry criteria were not rigid and controls were not selected at patient recruitment but were defi ned later from the study population. Strikingly, serologic and molecular prevalence was higher among selected patients than among occupationally high-risk veterinary professionals (7) tested in the same laboratory by using the same diagnostic techniques. In our article, associations were reported, causation was not argued, and caution in results interpretation was addressed in the discussion.
Bacteremia is defi ned as the presence of bacteria in the blood. To suggest that agar plate isolation is the only way to document bacteremia is inappropriate. B. burgdoferi does not grow on an agar plate, and its isolation was challenging before development of insect-based liquid growth media. PCR testing is routinely used in human and veterinary medicine to diagnose bacteremic infections by Anaplasma, Ehrlichia, hemotrophic Mycoplasma, and Rickettsia spp. For example, Ehrlichia ewingii, a recognized pathogen of canids and humans, has never been successfully isolated, whereas bacteremia is routinely diagnosed by using PCR.
In the spirit of collaboration, we have distributed Bartonella α Proteobacteria growth medium, an insect cell culture-based growth medium developed at and patented by North Carolina State University, to researchers around the world. Recipients included Michael Kosoy at CDC, who subsequently used this medium to isolate Candidatus Bartonella tamiae from febrile patients in Thailand (8) . Subsequent studies have validated insect cell culture-based media for growth of Bartonella spp. For reasons that remain less than clear, there is incongruence between results of serologic testing and results of enrichment blood culture and PCR, which was addressed in our discussion and previous publications (7) . In contrast to reports of the lack of antibodies in some bacteremic patients, we have reported specifi c serologic responses to infecting Bartonella spp. (9, 10) . The dated references provided by the correspondents relative to serologic testing do not address our bacteremic study population or their diseases.
We agree with Raoult that sensitive and specifi c diagnostic tests are critically needed to defi ne the pathophysiology of bartonellosis. We also agree that bartonellosis is not borreliosis, and the 2 diseases should not be confused by patients, advocacy groups, Lyme disease researchers, or governmental agencies. 
